Graduate level Advanced Dental Specialty Training Programs that are conducted within academic institutions pose challenges for enrolled students. These programs are usually composed of three major components: scientific foundation, clinical skills, and research. Astute students try to maintain a delicate balance among them to achieve the most out of their programs. Generally, the didactic and clinical parts are well defined; however, the research component, for most part, is a new territory for a considerable number of students.

Graduate students are generally ambitious, and they tend to generate research ideas that are novel, broad, and that involve multiple variables. The nature of Graduate Dental Programs limits the amount of time allocated for research; therefore, aligning the planned research work with the available time frame is critical. Since students have limited research experience, the role of the research supervisor cannot be overemphasized. Selecting the research supervisor is the single most important step in the research. To properly develop research skills, the adviser must assume the role of a mentor where he provides guidance more than directions. Graduate students must select an area of research interest and then find a suitable adviser with background knowledge in the proposed area of research. Although this seems to be a simple task, lack of established research laboratories dedicated for dental faculty members makes it extremely difficult. For most dental faculty members, research is sporadic and associated with preparation for promotion and/or graduate students supervision. The net effect of the above mentioned is that it is not easy to find a supervisor who is having a clear line of research with a dedicated laboratory properly equipped and staffed to undertake planned experiments.

Established academic institutions usually have research laboratories around the campus that are well established with trained technicians and research assistants. These laboratories are usually associated with a prominent primary investigator and/or have a service laboratory nature, i.e. a laboratory that provides service across a wide range of researchers. In addition, interdisciplinary research is encouraged to promote new and innovative approaches to address research questions. Therefore, considering a co-advisor for the thesis, or at least a co-author on the resulting published paper, will ensure early engagement of this investigator and significant contribution to research design, conduction, result analysis and write up. Although investigators are committed to the advancement of science and provision of help as a rule, overwhelming academic, administrative, and/or research duties will force investigators to prioritize their contribution to various engagements. It is important to realize that, under pressure, humans will tend to focus on maximizing rewarding activities and minimizing effort on minimally or non-rewarding activities.

For most graduate students, the biological track of experiments is most intriguing, yet it is the most challenging. It is imperative to realize that the research infrastructure and logistics have received a great deal of attention in the past decade, yet there is much more to be achieved to ensure a stable and consistent line of supply for reagents and biological materials. Properly conducted research relies on a sequence of steps that are connected to each other and, for the most part, the procession from one step to another in the experiment cannot be delayed. This fact can present several challenges; first, working hours of laboratories might not be flexible enough to allow after hours work, and that leads to major modifications in the research protocol to accommodate for them. Second, all the needed materials and reagents must be available and valid for use. Third, proper training and/or research assistance must be provided.

We must realize that routine processes that are taken for granted in advanced countries, could be very challenging in other countries. Experimental supplies and reagents are available for online order and can be delivered in 24 -- 72 h within the same continent, and movement of biological materials such as cell lines, bacterial strains, and reagents are not restricted if you follow established guidelines. On the other hand, movement of such materials to a different country, particularly specialized research elements that are not routinely ordered, involves the risk of being mishandled at customs due to lack of adherence of the shipping company to applicable rules and regulations and that might result in a delay or spoilage of the shipment.

Having set up everything with all supplies, reagents and technical assistance properly aligned, does not ensure completion of all contemplated experiments. It is not unusual to encounter difficulties such as contamination of cultured cells. These unfortunate incidents might bring about an unforeseen complication and delay in the research time frame. Biological reagents are very expensive, and researchers tend to order just enough to cut cost, especially if the experiment is not part of an ongoing research effort. The need to repeat part of the experiment might increase the experimental time significantly if the materials and reagents are not available locally.

It is important to note that, sound research practice necessitates conducting each batch of experiments at the same time including the experimental groups and controls to avoid introduction of unintended variations that are beyond the control of the researcher such as ambience condition including humidity and temperature. This might result in an overwhelming number of samples that are difficult to cope with alone as a graduate student and necessitates the presence of a laboratory technician or research assistant.

In conclusion, the Research part of Graduate Advanced Dental Training Programs can be a very exciting and rewarding experience if properly planned and managed. The student must choose a project that is novel and that addresses a significant dental research question, and at the same time, narrowly focused to ensure the ability to complete it in a timely manner. In addition, the research advisor must be carefully chosen to adopt the role of a mentor who guides more than directs, yet steps in when needed to facilitate issues that require more involvement. Finally, interdisciplinary research is encouraged to produce more meaningful research, however, proper arrangements must be ensured early in the project such as considering the added value of including a co-adviser or co-author.
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